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NOTICE 

All questions or other communications relating to this document should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible for the document. 

For information on the procedures for requesting Technical Committees to issue Formal Interpretations, 
proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and appeals 
on matters relating to the content of the document, write' to the Secretary, Standards Council, National Fire 
Protection Association, 1 Batterymarch Park, RO. Box 9101, Quincy, MA 02269-9101. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Govern- 
ing Committee Projects shall not be considered the official position of NFPA or any of its Committees and 
shall not be considered to be, nor be relied upon as, a Formal Interpre[ation. 

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA 
does not, by the publication of this document, intend to urge action which is not in compliance with appli- 
cable laws and this document may not be construed as doing so. 

Policy Adopted by NFPA Board of Directors on December 3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the tox- 
icity of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with 
that subject in its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic 
products of combustion in a fire environment. The Board has, therefore, asked all NFPA technical commit- 
tees to review the documents for which they are responsible to be sure that the documents respond to this 
current concern. To assist the committees in meeting this request, the Board has appointed an advisory com- 
mittee to provide specific guidance to the technical committees on questions relating to assessing the hazards 
of the products of combustion. 

Licensing Provision - -  This document is copyrighted by the National Fire Protection Association 
(NFPA). 

1. Adoption by Reference - -  Public authorities and others are urged to reference this document in 
laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and changes 
desired by the adopting authority must be noted separately. Those using this method are requested to notify 
the NFPA (Attention: Secretary, Standards Council) in writing of such use. The term "adoption by reference" 
means the citing of title and publishing information only. 

2. Adoption by Transcr ipt ion - -  A. Public authorities with lawmaking or rule-making powers only, 
upon written notice to the NFPA (Attention: Secretary, Standards Council), will be granted a royalty-free 
license to print and republish this document in whole or in part, with changes and additions, if any, noted 
separately, in laws, ordinances, regulations, administrative orders or similar instruments having the force of 
law, provided that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof; 
and, (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdiction's lawmak- 
ing or rulemaking process. B. Once this NFPA Code or Standard has been adopted into law, all printings 
of this document by public authorities with lawmaking or rulemaking powers or any other persons desiring 
to reproduce this document or its contents as adopted by the jurisdiction in whole or in part, in any form, 
upon written request to NFPA (Attention: Secretary, Standards Council), will be granted a nonexclusive license 
to print, republish, and vend this document in whole or in part, with changes and additions, if any, noted 
separately provided that due notice of NFPA's copyright is contained in each copy. Such license shall be granted 
only upon agreement to pay NFPA a royalty. This royalty is required to provide funds for the research and 
development necessary to continue the work of NFPA and its volunteers in continually updating and revising 
NFPA standards. Under certain circumstances, public authorities with lawmaking or rulemaking powers may 
apply for and may receive a special royalty when the public interest will be served thereby. 

3. Scope of License Grant - -  The terms and conditions set forth above do not extend to the index 
to this document. 

(For further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA 
Documents which is available upon request from the NFPA.) 

Statement on NFPA Procedures 

This material has been developed under the published procedures of the National Fire Protection Associa- 
tion, which are designed to assure the appointment of technically competent Committees having balanced 
representation. While these procedures assure the highest degree of care, neither the National Fire Protection 
Association, its members, nor those participating in its activities accepts any liability resulting from com- 
pliance or noncompliance with the provisions given herein, for any restrictions imposed on materials or pro- 
cesses, or for the completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this document 
and any certification of products stating compliance with requirements of this document is made at the peril 
of the certifier. 
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This edition of NFPA 55, Sta~Mard for the Storage, Use, a~d Hm~dlmg.qf Compressed and 
Liquefied Gases m Po~¢able Cyli~Mers, was prepared by the Technical Committee on Indus- 
trial and Medical Gases and acted on by the National Fire Protection Association, Inc. at 
its Fall Meeting held November 16-18, 1992, in Dallas, TX. It was issued by the Stan- 
dards Council on January 15, 1993, with an effective date of lrebruary 12, 1993. 

The 1993 edition of this document  has been approved hy tile American National 
Standards Institute. 

Origin and Development of NFPA 55 

NFPA 55 was developed by the Industrial and Medical Gases Committee. who recog- 
nized the need to provide inibrmation oil tile use of cylinder gases in one standard. The 
Compressed Gas Association assisted tile project by submitting a draft that was used as 
tile fl-amework for tile standard. 



5 5 - _  9 COMPRESSED AND LIQUEFf~2D L;ASI~S IN PORTAi',LE CYLINI)ERS 

Techn ica l  C o m m i t t e e  on Industr ia l  and Medical  Gases  

Charles B. Henrici,  Cha t rman  

River Forest Fire Dept., River Forest, IL 
Rep. lnt 'l  Assn. of  Five Chiet~3 

Theodore C. Lemoff,  ,Se~ret.rv 

National Fire Protection ~ssn. ,  MA 
(Nonvoting) 

Wil l iam H. Barlen,  Contpressed Gas Assn.. Inc., VA 
Rep. Colnpressed Gas Assn. 

Francis X. Bender, Saletv Edgineering Consultants  NJ 
Carl A. Caves, Dept. of  Energy. IVlD 
Lee W. Gibbs, Underwri ters  Laboratories Inc., IL 
Dennis J. Muriay,  KMS-Medical Gas System Consultants. M1 

Rep. American Hospital :Lssn. 

Douglas F. Nelson, Industrial Risk Insurers,  CA 
Rep. Industrial Risk Insurers  

David Simon, Liquid Air Corp., CA 
Rep. Compressed  Gas Assn. 

Lionel  Wolpert ,  Airco Industrial Gases, NJ 
Rcp. Compressed  Gas Assn. 

Alternates 

Joseph Macko, The  BOC Group Murray Hill, N.J 
(Ah. to L. Wolpert) 

John T. Pavlovcak, Air Products & Chemicals, Inc., PA 
(All. to D. Simon) 

Wil l iam Thornberg ,  Industrial Risk Insurers,  11, 
C\lt. to D. F. Nelson) 

Gregory Stoeldnger, Wallace & Tie rnan  Group,  Inc., NJ 
(Alt. to CI Rep.) 

Nonvoting 

Wendell Glasier,  U.S. Depar tment  of L a b o r  OSHA, DC 
(Alt. m J. Slatterv) 

L. G. Matthews, Farmington,  NM 
(Member Emeritus) 

Joanne E. Slattery, U.S. Depar tment  of  Labor OSHA, DC 

Theodore C. Lemoff ,  NFPA Staff Liaison 

7"/It~ h~l ~epr,'w',ts /he mcmh,,>lup at Ihe hme the Commttlee u,a.~ h,lloh'd ,m Ihe lexl o/lh*~ edttmn. Strut' lh, t  hme. dm,g,'~ 
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tioII ()1" ~tll;' dOClll l lCnl d e ' < c l o p c d  [)'¢ l h c  (-]¢mlnli t tee on  ~ 'h lch  t h e  Il lCll lbeF SCI'VeS. 

Committee Scope: This Committcc shall havc prmlary  responsiblhty for devch)ping docmncnts cmcrmg 
the storage, transfer, and use of indu,,trial gases lm' luded are lhc storage and handl ing of  ,,uch ga,,,.'s m 
thcir gaseous, or hquld phases, the in.,,tallation c)t as,,octated st{wage, piping, and distribution equipment, and 
operating practices. "l'hc Committee also has ,i technical rcsponsflfilitx t;,r contributions in the same areas 
[Ill" nle(]ic~tl g~lSCS ~lnd (1c~111 l'()Oll]S. 
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5 5 - 4  COMPRESSED AND LIQUEHED GASES IN I'OPCIABLE CYLINDERS 

N F P A  55 

Standard for the 

Storage, Use, and Handling of 

Compressed and Liquefied Gases in 

Portable Cylinders 

1993 Edit ion 

NOTICE: An asterisk (*) following the number  or letter 
designating a paragraph indicates cxpl,matory matcvi,d on 
that paragyaph in Appendix A. 

Intormalion on ref;erenced publications can be found in 
Chapter 8 and Appendix B. 

Chapter  1 General  

1-1 Scope .  

1-1.1 "l'his s t a n d a r d  appl ies  to the  s torage,  use, a n d  han- 
dl ing of  c o m p r e s s e d  and  l iquef ied gases in po r t ab l e  cylin- 
ders  in all occupancies .  

1-1.2 Th i s  s t a n d a r d  shall  no t  app ly  to: 

(a) T h e  ott :s i te  t r a n s p o r t a t i o n  of  c o m p r e s s e d  gases. 

NOTE: For regulations on the transportation of gases sec 
the Code of Federal Regulatmn.s, 49 CFR parts 100 to 179 
(Transportation) and Transportation of Dangerous Goods 
Regulations of Transport  Canada. 

(b) S torage ,  use, a n d  h a n d l i n g  of  cy l inders  at  gas m a n u -  
f ac tu r e r  a n d  d i s t r i bu t o r  facilities. 

(c) T h e  s torage,  use, a n d  h a n d l i n g  of  radioac t ive  gases. 

(d) T h e  s torage,  use, a n d  h a n d l i n g  of  medica l  gases at  
hea l th  care  tacilities. 

NOTE: For information on storage of medical ga~es at 
heahh care tacilifics see NFPA 99, Standard/br Heallh Care 
Facdme,s. 

(e)* Cryogen ic  l iquids in bu lk  a n d  po r t ab l e  con ta ine rs .  

(t) Systems tbr  gases, each c o n t a i n i n g  m o r e  t h a n  20,000 
SCF (566 Sm:) of  oxygen ,  3,000 SCF (85 She)  of  h y d r o g e n ,  
a ,000 SCF (14_ S i n )  ot acetylene.  

NOTE: For infiwmation on systems of more than 20,000 
SCF (566 Sin:) of oxygen see NFPA 50, .S'lamlard jo t  Bulk 
()xyge, Svslem,~ al Con,sumer Sties. For infbrmation on systems 
of more than 3,000 SCF (85 Sin:) of hydrogcn see NFPA 
50A, 5"tamlard for Ga,wous tq'Mrog'en Systems at Con,sumer Site,~. 
For inforlnation on storage of l]lOFC than 5,000 SCF 
(142 Sm '~) of acetylene see N FPA 51, Standard Jm the l)es~gn 
and Installation oJ' Oxyg, en-Fuel (;a,~ Svstems /or Welding, Cut- 
ling, and Alhed Pro:,e.~.~e.s. 

(g) S torage  a n d  use of  m o r e  t h a n  a total  of  735 lb 
(333 kg) wate r  capacity [nomina l  300 lb (136 kg) p r o p a n e ]  
of  l iquef ied  f l ammab le  gases. 

NOTE: For information on storage and use of more than 
735 lb (333 kg) water capaciV¢ [nominal 300 lb (136 kg) 
propancJ of liquefied flammable gas scc NFPA 58, Shmdard 
Jot the Storage and Handlnlg q[ Ltquejied Petroleum (;ase,~. 

(h) Systems cons i s t ing  of  a single cy l inder  of  oxygen  a n d  
a single cy l inder  of  fuel gas used for we ld ing  a n d  cut t ing.  

(i) C o m p r e s s e d  a n d  l iquef ied gases in s epa ra t e  s to rage  
areas in q u a n t i t i e s  less t h a n  t hose  spec i f ied  in T a b l e s  
1-1.2Ca) a n d  1-1.2(h), excep t  as specif ied e l sewhere  in this 
s t a n d a r d .  

(j) F l a m m a b l e  gases used as a vehicle fuel w h e n  s to red  
on the  vehicle. 

NOTE: For information see NFPA 52, Standard fin Com- 
pressed Natural Gas (CNG) I,:eh~cular Fuel Sv.slem,~ or N FPA 58, 
Shmdard ,fin the Storage a~d Hamthng of-L~que.fied Petroleum 
(£aML~. 

(k) T h e  h a n d l i n g  a n d  use of  c o m p r e s s e d  or  l iquef ied 
gases in l abora to ry  work  areas  cove red  by NFPA 45, Slan- 
dard on Fire Proleclion j o t  Laboratories U~ing Chemicals. 

NOTE: The storage of gases outsidc of laboratory work 
areas arc covered by this standard. 

1-2 Alternate  Materials  and Procedures .  T h e  provis ions  
of  this s t a n d a r d  are no t  i n t e n d e d  to p r e v e n t  "the use of  any 
mater ia l ,  m e t h o d  of  cons t ruc t ion ,  or  p r o c e d m e  not  specit"- 
icallv p r e s c r i b e d  he r e in ,  p r o v i d e d  any  such a l t e rna t e  is 
acceptable  to the  a u t h o r i t y  h a v i n g  ju r i sd i c t i on  (see Section . 
1.4). T h e  a u t h o r i t y  h a v i n g  j u r i sd i c t i on  shall  r equ i r e  tha t  
sufficient  ev idence  he  s u b m i t t e d  to subs tan t i a t e  any  claims 
m a d e  r e g a r d i n g  the  safety of  such a h e r n a t e s .  

1-3 Tra in ing .  Persons  r e spons ib l e  to t  or  work ing  in the  
areas w h e r e  c o m p r e s s e d  gases a re  p r o d u c e d ,  s tored ,  han-  
dled,  or  used  shall be t r a i ned  in the  chenfical  a n d  physical 
p r o p e r t i e s  of  the  mater ia l s  a n d  the  appropr ia t e  e m e r g e n c y  
response .  

1-4 Def in i t ions .  For  the  p u r p o s e  of  the  s t a n d a r d ,  the  lift- 
lowing t e rms  are  def ined .  

Abso lu te  Pressure .  PleSSllle based  on a zero  re ference  
point ,  the  perfiect v a c u u m ,  m e a s u r e d  fl 'om this re fe rence  
the  s t a n d a r d  a t m o s p h e r i c  p r e s s u r e  at  sea level is 14.7 psia 
(an abso lu te  p r e s s u r e  of  101 kPa). Absolu te  p re s su re  is 
c o m m o n l y  d e n o t e d  as psia. 

Approved .  Acceptable  to the  " a u t h o r i t y  hav ing  juris-  
d ic t ion ."  

NOTE: The National Fire Protection Assodmi(m doc~ not 
approve, inspect or ccrtilv any installations, proccdurcs, 
equipment, or materials nor d'oes it approve or evaluate 
testi | |g laboratorie,,,. In determining the acceptability of 
installations or procedures, equipment or mmerials, the 
authority having jurisdiction may ba~e acceptance on con> 
pliancc wifll NFPA or oflacr appropriate standards. In tim 
absence of such standards, said amhority may require evi- 
dence ot proper installation, procedure or use. The author- 
it}" having jurisdiction may also tetra" to the listings or label- 
ing practices of an organization concerned with product 
cvaluations which is in a position to determine compliance 
with appropriate standards hw the current production of 
listed items. 

1993 Edition 



GENERAL 55-5  

Table 1-1.2(a) Quantities Exempt from the Requirements of This Standard in Industrial and Mercantile and Storage Occupancies 

Unsprinklered Areas Sprinklered Areas 
No Cabinet Cabinet No Cabinet Cabinet 

Toxic Gas (Heahh 4*) 0 SCF 20 SCF 0 SCF 40 SCF 
Toxic Gas (Hcahh 3") 

(liquefied) 
(compressed) 

Pyr.phoric Gas 
Flammablc Gas 

(liquefied) 
(c{}mpresscd) 

Oxidizing (;as 
Nonflammable Gas 

100 Ib 200 lb 100 Ib 200 lb 
400 SCF 650 SCF 400 SCF 650 SCF 
500 SCF 500 SCF 1,500 SCI r 1,500 SCF 

1 O0 lb 1 O0 lb 1 O0 Ib 1 (}0 lb 
400 SCF 400 SCF 400 SCF 400 SCF 
400 SCF 400 SCF 400 SCF 400 SCF 

1,000 SCF 1,000 SCF 2,000 SCF 2,000 SCF 

*Hcahh haz,u'd rating in ,u:cordan('c wid~ NFt'A 70.t, Sta,dard 5),~tem /o~ Eu' ldenl~/uahm* o~ the Fins Hazmd~ o~ Male~ml~ 

Table 1-l.2(b) Quantities Exempt from the Requirements 
of This Standard in Occupancies Other than Industrial, 

Mercantile, and Storage 

Gas Quantities 

Toxic (;as (Health 4*) 0 SCF 
Toxic Gas (Heahh 3*) 

(liquefied) 100 lb 
(compressed) 400 SCF 

Pyrophoric Gas 0 SCF 
Flamn]able (;as 

(liquctiecl) 5 Ib 
(compressed) 75 SCI: 

Oxidizing Gas 400 SCF** 
N{mflammablc Gas 400 SCF 

*Hcahh hazard rating in acc(~rdancc wtth NFIb\ 7(14, Slamlmd S>/cm/m Ihe 
hle~d#i~ah,m o/ the l"ne I-laza~d., ,)/3..hde~ml~ 
**bnlumtcd for rc~Mcntial hcahh care applications. 

ASTM. Ante r i can  Society of  T es t i ng  a n d  Materials .  

Authority Having Jurisdict ion.  T h e  " a u t h o r i t y  h a v i n g  
j u r i s d i c t i o n "  is t he  o r g a n i z a t i o n ,  office o r  i n d i v i d u a l  
r e spons ib l e  for " a p p r o v i n g "  e q u i p m e n t ,  an  ins ta l la t ion or  a 
p r o c e d u r e .  

N()TE: The phrase "'authority having jurisdiction" is uscd 
in NFPA documents in a broad manner  since juvisdicti(ms 
and "approval" agencies vary as oh) their responsibihties. 
Where public satiew is primary, lilt "authorily having juris- 
diction" may be a tixleral, state, Ioc;d o1" (l[hcl- regional 
department  o1" individual such as a tire chief, tire marshal, 
chief of a fire prcvention bureau, labor depm'tment, heahh 
department,  building official, electrical inspector, or others 
h,|villg stattltOl "x, aulhoritv. Fol- illSl.ll-glllCC ptlrposes, }111 
illStll-ance inspection dcp,lr tnlcnt,  rating buI'c;.Itl, 1)1" o[hcl  
illSii12111ce COlllp}lllV rcprcscllta[ive In~l\ be tile "atlthol'itv 
having jurisdiction," In many circumstances the property 
()wllel" O1" h i s  designaled agent assumes thc role of the 
"authority having jurisdiction"; at government installations, 
the commanding officer or dep,ulmClmd ottici,d may be the 
"authority having jurisdiction." 

CFR. Code  of  Federa l  Regula t ions .  

CGA. T h e  C o m p r e s s e d  Gas Associat ion.  

Compressed Gas (Nonliquefied).  A gas, other than in 
solut ion,  tha t  in a p a c k a g i n g  u n d e r  the  c h a r g e d  p r e s s u r e  is 
en t i re ly  gaseous  at a t e m p e r a t u r e  of  20°C (68°F). 

Continuous Gas Detection System. A gas de tec t ion  sys- 
tem w h e r e  the  i n s t r u m e n t  is m a i n t a i l / e d  ill COl / t inuot l s  
o p e r a t i o n  and  the  interval  be tween  s ampl ing  of  any po in t  
does  Dot exceed  30 minu tes .  

Cryogenic  Liquid.  A l iqu id  h a v i n g  a bo i l i ng  p o i n t  
lower  t han  -150°F  ( - l l ) l ° C )  at 14.7 psia (an abso lu te  pres-  
sure  of  101 kPa). 

Cylinder. A por tab le  compressed  gas conta iner ,  fitbri- 
cated to or  au thor ized  to t  use bv the  U.S. D e p a r t m e n t  of  
T ranspo r t a t i on  (DOT), or  ihhricmed to T r a n s p o r t  C a n a d a  
(TC) or  the "Rules lot  the  Cons t ruc t ion  of  Unf i red  Pressure 
Vessels," Section VII  I, ASME Boiler & Prcssu*w I&Bel Code. 

Distributor. Any o r g a n i z a t i o n  t ha t  r e p a c k a g e s  gases 
a n d  hand l e s  c o m p r e s s e d  gas con ta ine r s  bu t  does  not  con-  
SUll/e c o m p r e s s e d  gases• 

Existing Facilities. An existing~ [hcilitv, storing,  using, or 
h a n d l i n g  compressed  or  liquefied gases tha t  is no t  in strict 
compl iance  with this s tan( tard shall be pe rmi t t ed  to con t inue  
in opera t ion  where  such con t inued  opera t ion  does n()t con- 
stitute a distinct hazard to life or  a @ ) i n i n g  proper ty .  

Fire Area. T h e  floor a rea  enc losed  a n d  b o u n d e d  by 
t ire walls, fire s epa ra t i on  assemblies ,  or  ex t e r i o r  walls ot a 
bu i l d ing  to restr ic t  the  s p r e a d  of  fire. 

Flammable Gas. A ,,is that is f l ammab le  in a m i x t u r e  :9• 
of  13 p e r c e n t  or  less (by vo lume)  with air,  or  the  f lamma-  
hie r a n g e  with air  is wider  t han  12 p e r c e n t  r egard less  of  
the  lower limit, at a t m o s p h e r i c  t e m p e r a t u r e  a n d  p ressure .  

Gas Manufacturer.  A bus ines s  t h a t  p r o d u c e s  con>  
p ressed  gases or  fills po r t ab l e  gas cyl inders  or  con ta iners .  

Handl ing .  Moving ,  c o n n e c t i n g ,  or  d i s c o n n e c t i n g  a 
c o m p r e s s e d  or  l iquet ied  gas cyl inder .  

Hazard Rating. "l'he n n m e r i c a l  r a t i ng  of  the  hea l th ,  
f lmmnabi l i tv ,  and  se l t2reactMtv haza rd s  of  the  mater ia l ,  
i nc lud ing  its reac t ion  with water,  as def ined  in NFPA 704, 
StmMard Svslrm for I t :  hte~di/tcatio~ o f  lhr lqre HazardA o/ 
Matermls. 
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Limited-Combustible. As applied to a building con- 
struction material, a material, not complying with the de.fini- 
lion of noncombustifde material, that, in the ff~rm in which it is 
used, has a potential heat value not exceeding 3500 Btu 
per lb 18141 k.J/kg), and complies with one of the tollowiug 
paragraphs (a) or (b). Materials subject to increase in com- 
bustihilitv or tlame spread rating beyond the linfits herein 
established through the effects of age, moisture, or other 
atmospheric condition shall be considered combustible. 

(a) Materials having a structural base of noncombustible 
material, with a surfacing not exceeding a thickness of 
l/s in. (3.2 ram) that has a flame spread rating not greater 
than 50. 

(b) Materials, in the forh3 and thickness used, other than 
as described in (a), having neither a flame spread rating 
greater than 25 nor evidence of continued progressive 
combustion a~d of such composition that surfaces that 
would be exposed by cutting through the material on any 
plane would have neither a flame spread rating greater 
than 25 nor evidence of continued progressive combustion. 

Liquefied Gas. A gas, other than in solution, that in a 
packaging under  the charged pressure exists both as a liq- 
uid and a gas at a {emperature of 20°C (68°F). 

Material Safety Data Sheet (MSDS). Written or printed 
material concerning a hazardous material that is prepared 
in accordance witb the provisions of 29 CFR 1910.1200. 

Nesting. A method of securing cylinders upright in a 
tight mass using a contiguous three-point contact system 
whereby all cylinders in a group have a minimum of three 
contact points with other cylinders or a solid snpport struc- 
ture (i.e., wall, railing). 

Nonflammable Gas. A gas that does not meet the defi- 
nition of a flammable gas. 

OSHA. The Occupational Safety Heahh Administra- 
tion of the U.S. Department of Labor. 

Oxidizing Gas. A gas that can support and accelerate 
combustion of other materials. 

Pyrophoric Gas. A gas that will spontaneously ignite in 
air at or below a temperature of 130°F (54.4°C). 

SCF. One cubic loot of gas at 70°F (-21°C) and 14.7 
psia (an absolute pressure of 101 kPa). 

Shall. Indicates a mandatory requirement. 

Storage. An inventory of compressed or liquefied gases 
in containers that me not in the process of being examined, 
serviced, refilled, loaded, or unloaded. 

Toxic Gas. A gas having a heahh hazard rating of 3 or 
4 as defined in NFPA 704, Standard System for the ldentffica- 
lion of the Fire Hazards o/Materials. 

Treatment System. An assembly of equipment  capable 
of processing a toxic gas and reducing tile gas concentra- 
tion to a predetermined sate level at the point of discharge 
from the system to the atmosphere. 

Use. The consumption of a compressed or liquetied 
gas in a nollrecoverable nlanuer.  

User. An individual, group, or organization who uti- 
lizes the compressed or liquefied gas in a nonrecoverable 
manner.  

Valve Outlet Caps and Plugs. Removable caps and 
plugs that tbrm a gaslight seal on wlve outlets of certain 
gases and, in some cases, provide vah, e thread protection. 

Valve Protection Device. A device attached to the neck 
ring or body of the cylinder for the purpose of protecting the 
cylinder valve from being struck or damaged from impact 
resulting fiom a [hll or an object striking the cylinder. 

Valve Protective Cap. A rigid, reinovable cover pro- 
vided tor compressed gas container valve protection. 

Chapter 2 Storage 

2-1 General Storage Requirements. 

2-1.1 This chapter shall apply to tile storage of all con> 
pressed and liquefied gases. 

2-1.2 Storage areas shall be secured against unauthorized 
entry. 

2-1.3 Gases shall be separated in storage in accordance 
with Table 2-1.5. When a gas is classified in more than one 
category, all compatibilities shall be checked and the most 
stringent separation shall be used. 

2-1.4 Flammahle gases shall be stored in accordance with 
this standard and the tbllowing: 

(a) NFPA 50A, StmMard Jar Gaseous Hydrogen A'v~lem,~ at 
Consumer Site,~, flu hydrogen at consumer sites. 

(b) NFPA 51, Slamlard for /he De,~gn and l'nstallation of 
Oxyge~;-Fuel Gas Sv~tem~ jor l,k),lding, Calling, aml Allied Pro- 
cesses, tor acetylene and other tuel gases used in welding, cut- 
ting, and similar applications within tile scope of NFPA 51. 

(c) NFPA 58, Standard/?;r the Storage and Handling of Liq- 
uefied Petroleum Gases, t~)l" butane, propane, and other gases 
under  the scope of NFPA 58. 

2-1.5" Toxic gases shall he stored in accordance with 
Table 2-1.5 and Chapter 3. 

2-1.6 Storage Location. 

2-1.6.1 Outdoor storage. Outdoor  storage areas shall 
have a min innun of 25 percent of the perimeter open to 
tile atmosphere. This open space shall be permitted to 
incorporate chain link fence, lattice constrnction, open 
block, o1 similar materials for the lull height and width of 
the opening. 

(a) Storage areas shall be kept clear of dry vegetation 
and combustible materials lot a minimum distance of 15 ft 
(4.6 m). 
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Table 2-1.5 Separation of Gas Cylinders by Hazard 

Gas Hazard 
Category Nonflammable Oxidizing Flammable Pyrophorlc Toxic 

Toxic C 20 It* 20 It* 20 tt* --  
Pyrophoric C 20 It* 21) t~* - -  20 fi* 
Flammable C 20 ti~* -- 20 ft* 20 f~* 
Oxidizing C -- 20 ft* 20 fi* 21) t~* 
Nonflammable - -  C C C C 

(]" Conlpall})lc. Cvhnders ol'these hazard ratings may be stored adjacent to cadJ olher. 
* rE}llS distance shalJ be pcrmiucd to be reduced without linlit when scparalcd b~ a barrlel oJ' noncombustible materials al Least 5 It (1.5 m) high having a fire 
resistance rating ~t" at least 1/2 hotlr. 

• Table 2-2.1 Location Preference of  Flammable Gas Storage Areas 

Location Total Volume of Flammable Gas (SCF) 
Up to 2,501 to In Excess of 

2,500 SCF 5,000 SCF 5,000 SCF 

Outdoors 1 1 1 
In a Separate Building I1 I1 1I 
l n a S e p a r a t e  Room III 111 111 
Inside Buildings Not in a Separate Room 

and Exposed t o  Other Occupancies IV Not Pcrmitted Not Permitted 

(b) Cv l inde r s  s to red  ou t s ide  shall no t  be  p laced  on  the  
g r o u n d  (ea r th )  or  on  surfaces  w h e r e  wa te r  can accumula te .  

(c) S to rage  areas  shall  be  p r o v i d e d  with physical  p ro tec-  
t ion f i o m  vehicle  d a m a g e .  

(d) S to rage  areas  shall  be p e r m i t t e d  to be cove red  with 
canopies  of  n o n c o m b u s t i b l e  cons t ruc t ion .  

2-1.6.2 I n d o o r  S torage .  H e a t e d  i n d o o r  s t o r a g e  a r ea s  
shall be  a r r a n g e d  so t ha t  s to red  cy l inders  or  o t h e r  con ta in -  
ers c a n n o t  be  spot  h e a t e d  or  h e a t e d  above  125°F (51.7°C). 

2-1 .6 .3  O t h e r  G e n e r a l  S torage  R e q u i r e m e n t s .  

(a) W h e n  two or  m o r e  c o m p r e s s e d  gases are  s to red  in a 
gas cabine t ,  t he  gases shall  be compa t ib l e  (see Table 2-1.5). 

(b) Spill con t ro l ,  d r a i n a g e ,  a n d  s e c o n d a r y  c o n t a i n m e n t  
shall no t  be r e q u i r e d  for the  s torage  of  c o m p r e s s e d  gases. 

(c) Floors  of  s to rage  areas  shall  be  of  n o n c o m b u s t i b l e  or  
l imi t ed -combus t ib l e  cons t ruc t ion .  

(d) Shelves  used  for the  s to rage  of  cy l inders  shall he of  
n o n c o m b u s t i b l e  c o n s t r u c t i o n  a n d  d e s i g n e d  to s u p p o r t  t im 
we igh t  of  the  cy l inders  s tored .  

(e) For  s e p a r a t i o n  f rom i n c o m p a t i b l e  or  c o m b u s t i b l e  
mater ia ls ,  s to rage  of  c o m p r e s s e d  gases shall he e i ther :  

1. Segregated  f i om any incompat ib le  or  combust ib le  
materials  s torage bv a m i n i m u m  distance of  20 ft (6.1 m); or  

2. I so la ted  f i o m  any  i n c o m p a t i b l e  or  c o m b u s t i b l e  
mater ia l  s to rage  by a b a r r i e r  of  n o n c o m b u s t i b l e  mate r ia l  at 
least  5 tt (1.5 m) h igh  h a v i n g  a m i n i m u m  fire res is tance  
r a t i ng  of  one  ha l f  hour .  

NOTE: For additional inlormation on storage of cylinder 
gases see CGA Publication P-l, Safe HmMling 0/" Compre~.~ed 
(,as i~ C~lmder~. 

2-2 F l a m m a b l e  Gases .  

2-2.1 T h e  to l lowing gene ra l  r e q u i r e m e n t s  tor  s torage  of  
f l ammab le  gases shall apply.  

2-2.1.1 T h e  s torage  locat ion of  non l ique f i ed  f l ammab le  
gases cy l inders  in bu i ld ings  shall  be  d e t e r m i n e d  by the  
total  v o l u m e  of  f l ammable  gas a n d  shall be in the  o r d e r  of  
p r e f e r e n c e  as ind ica ted  by R o m a n  n u m e r a l s  in Tab le  2-2.1. 

2-2.1.2 S to rage  of  c o m p r e s s e d  f l ammable  gases in o t h e r  
t h a n  indus t r i a l  a n d  s to rage  occupanc ies  shall no t  exceed  
the  quan t i t i e s  l is ted in T a b l e  1-1.2(b). S to rage  of  con>  
p re s sed  f l ammab le  gases in mercan t i l e  a n d  bus iness  occu- 
pancies  shall  be  l imi ted to 400 SCI; (11.3 Sm:{). S to rage  of  
l iquef ied f l ammab le  gases in all occupanc ies  shall  be  in 
acco rdance  with NFPA 58, Standard for the Storage and Han- 
dli~zg of Liquefied Petroleum Gase,~. 

Exceptiom Facilitie~ that primardy distribute gases a*~d related 
equipment that are ope~ to the public. 

2-2.1.3 Electrical e q u i p m e n t  shall c o n t o r m  to the  provi-  
sions of  NFPA 70, Nalio*ml Electrical Code/~ Article 501 for 
Class I, Division 2 locations.  

Exception: Electrical equipme,d in vet~tilated storage rooms 
larger tha~ 10,000 cu fi  (283 m~), a~ld co'tdai~m~g 2500 SCF 

3 (7(). 79 Sm)  oz le;s of flammable gases, and wzth no cylimler sam- 
pli~g activity shall be permitted to be u.lzclassified. 

2-2.1.4 S m o k i n g  a n d  o p e n  f lames shall  no t  be p e r m i t t e d  
in s torage  areas  or  wi th in  20 tt (6.1 m) of  s to rage  areas.  

2-2.1.5 Gas cyl inders  shall  be  s to red  a m i n i m u m  dis tance  
of  20 ti (6. ! m) f i o m  s to rage  of  f l ammab le  a n d  combus t ib l e  
l iquids a n d  solids. 
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5 5 - 8  COMPREF, SED AND IAQUEF1EI) GASES IN PORTABLE CYIANDERS 

2-2.1.6 Liquefied flammahle gas cylinders shall be stored 
in the upright  position or such that the pressure relief 
valve is in direct conmmnication with the vapor space of 
the cylinder. 

2-2.1.7 Storage of muhiple groups of c~;linders of flam- 
mable gases, each 2500 SCF (70.79 Sm :~) or less, in one tire 
area shall he permitted where the groups are separated bv 
a minimum distance of 100 ft (30.5 m). 

Exception: The ~eparatiou distance shall be permitted to be 
reduced to Off when se/)arated hy mas(mrv wal£ wtth a fire resis- 
ta*~ce rating o/2  hours. 

2-2.1.8 Different flammable gases shall be permitted to be 
stored togett}er in a group. 

2-2.2 The following requirements shall apply to the s t o f  
age of flannnable gases between 2501 SCF (70.82 Sm :~) and 
5000 SCF (141.6 Sm :~) in any fire area: 

2-2.2.1 Gas cvlinders shall be stored in a room or enclo- 
sure with a minimum l-hour  fire resistance rating. 

Exceptio.n: Gas cylinders shall be permitted to be stored i~r (lreas 
not wtthiu a 1-hour fire resisla~me rating where tire entire build- 
ing i.~ equip/)ed throaghoul with an automahc sprinkler o, stem 
designed m accordance with NFPA 13, Standard for the Instal- 
latio~r of Sprinkler ,S~,stems. The @ritdeler zv~tem protecting the gas 
c~'linder storage, and Jbr a distance of 25 f t  (7.6 m) beyond in all 
directions, shall be capable of providing a spriukler density, of at 
least 0.30 g[)m per sq fi (0.012 mS/mm/m 2) /'br tin;,, inchcd)ng the 
most hydraulically remote, 2,500 sq ft. 

2-2.2.2 Multiple groups of cylinders within one sprin- 
klered tire area shall be permitted where the groups are 
separated by a minimum distance of 100 ft (30.5 m). 

Excephon No. 1: 77ris dista~we shall be permitted to be reduced 
to 50 fi (15 m) it~ buildin U protected with a spritrhler o,stem 
desigm:d for Ordma O, Hazard, Group 1 occt@ancies or Light 
Hazard occupancies in accordance with NFPA 13, Standard./br 
the Installation ({f Sprinkler Systems. 

Exceptio, No. 2: This distattce shall be permttted to be reduced 
to 25 f i  (7.6 m) t~1 building> where the occupancy hetwee, storage 
areas is free of eombtc~tible materials aml protected with a sprin- 
kler system designed Jor Ordinam, Hazard, Group 1 oceapatreies 
or Light Hazard occupancies in accordance wtth NFPA 13, Stmt- 
dard for the htstallation of Spfmhler Sv,stems. 

2-2.2.3 Gas cylinder storage rooms shall be provided with 
natural or mechanical ventilation designed to provide a 
minimum of 1 cfin per sq ft (0.3 m:~/m ~) of floor area. Ven- 
tilatinn systems shall discharge a minimum of 50 fl (15 m) 
f iom intakes of air handl ing systems, air condi t ioning 
equipment  and air compressors. 

2-2.3 The tollowing requirements shall apply to the s t o f  
age of greater than a000 SCF (141.t) Sin)  ot flammable 
gases in any location. 

2-2.3.1 Gas cylinders shall be stored in a room or enclosure 
with a minimum fire resistance rating of 2 hours. At least one 
wall of the room shall be an exterior building wall. 

2-2.3.2 Gas cylinder storage rooms shall he provided with 
a sprinkler system design in accordance with NFPA 13, 
Sta~tdard for the hL~tallatimr of Sprinkler Systems. The sprinkler 
density of at least 0.30 gpm per sq ti (0.012 m:~/min/m e) tot 
an,,,, including the most hydraulically remote, 2,500 sq t't 
(71 Sm ') or the entire room whichever is smaller. 

2-2.3.3 Gas cylinder storage rooms shall be provided with 
mechanical ventilation designed to provide a minimum of 
1 d in  per sq fl (0.3 nP/m ~) of floor area. Ventilation sys- 
tems shall discharge a minimum of 50 1i. (15 m) from 
intakes of air handling systems, air conditioning equipment  
and air compressors. 

Chapter 3 Toxic Gases 

3-1 General Requirements. In addition to the require- 
ments of Chapter 2, the tollowing specific requirements for 
storage of toxic gases shall apply. 

3-1.1 Indoor  storage areas used to store toxic gases shall 
be equipped with a continuous gas detection system that 
provides an alarm to warn of the presence of toxic gases in 
levels that present a hazard to litie. 

Exception: A eo~di~raous ga.~ detectio, system shall ~rot be 
required for toxtc ga.se.s with a health rating of 3 when the upper 
r(mge of the odor threshold limit of the gas is al a level belmv the 
Penmssible Expo,vare Level of the ga.s. See Odor Thresholds /br 
Chemicals with Established Occupahotral Health Standards,/br an 
odor threshold ralitrg of gase, s. 

3-1.2 Exhaust ventilation systems shall be installed in all 
indoor areas used tior toxic gases. 

Exceptions: Exhaust z,e~rtihdio~t systems shall ,or be required./or 
toxic gases with a health hazard ralittg,q[ 3 iolrelr the total amotml 
stored is le~s thm~ 650 SCF (18.4 ,%P), or 810 SCF (22.9 Sm ~) 
[150 lh (68 hg)J./or chlori~e. 

3-1.3 Exhaust ventilation systems tbr indoor toxic 
gas storage shall comply with the following, except where 
natural ventilation prevents toxic accumulations of gases 
being stored. 

(a) Where gas cabinets are not used, mechanical ventila- 
tion shall be operated continuously at a rate of not less than 
1 cfin per sq fi (0.3 m:~/m '-') of floor area of the storage area. 

Exc@tton No. 1: Allertmle engitmered systems that recogmze the 
propertie~ o/ the gas being store, d a,d a/~proval by the authority 
havi,g }urisdictmn. 

Exceplio, No. 2: l,l;hetr the area ix not o<cupied, tire vetdilation 
rate shall be permitted to be reduced provided venhlatio, i,~ 
increased in the event cotmentralto~L~ exceed a predetermiued set 
poi~# below that cmrce~ttration that pose,~ a hazard to life. 

(b) A manual ventilation shutoff shall be provided out- 
side the room adjacent to the access door into the room or 
in a location approved by the authority having jurisdiction. 
The switch shall be labeled "Ventilation System Emergency 
Shutott." 

(c) Exhaust ventilation shall not be recirculated within a 
room or building. 

1993 Edition 



HAZARD WARNINGS/COMPRESSED (;AS CYLINDERS 55-9 

(d) Ventilation shall not be required to be operated 
when no toxic gas is being stored. 

3-1.4 Outdoor storage of toxic gases shall be located 75 ft 
(22 m) ti'om a line of property that may be huih upon, 
public ways, places of public assembly, and buildings not 
associated with the manufacture or use of the gases in stor- 
age. Such storage areas shall be secured from unautho- 
rized access. 

3-1.5 Cylinders of toxic gases while in storage and while 
being handled shall have valve protective devices or caps 
and gastight valve outlet caps o,  plugs in place. This shall 
apply to all cylinders u~hether lull. partially full, or empty. 

Exception: Cvlinder~ bei~g connected jbr  ,se or di.~cmwected. 

3-2 Health 4 Storage Requirements. User locations stor- 
ing toxic gases with an NFPA 704 health hazard rating of 4 
shall meet the following requirements. 

3-2.1 Storage within buildings shall be in gas cabinets or 
exhausted enclosures having positive exhaust ventilation. 

Exception." Other means acceptable to the author@ having juri~- 
dichon that provMe an equivalent level of  safety. 

3-2.2 When storage is not in buildings, at least one gas cab- 
inet or exhausted enclosure shall be provided for the han- 
dling of leaking cylinders. The cabinet or enclosure shall be 
located within or adjacent to the outdoor storage area. 

3-2.3 Gas cabinets or exhausted enclosures shall be con- 
netted to treatment s,;stems. 

3-3" Health 3 Storage Requirements. Uses locations 
storing toxic gases with an NFPA 704 health hazard rating 
of 3 shall have equipment  to prevent leaking cylinders 
fiom escaping into the building or atmosphere on site or 
readily available. 

3-4" Leakage Mitigation. At gas manutacturers and dis- 
tributors facilities handling toxic gases having an NFPA 704 
heahh hazard rating of 4, a containment device or other 
equivalent equipment, on site or readily available, that is 
capable of containing, controlling, processing, or mitigating 
leaks from compressed gas cylinders shall be permitted to be 
used in lieu of gas cabinets and treatnlent svstenls. 

Chapter 4 Hazard Warnings 

4-1 Hazard Identification. 

4-1.1 Hazard identification signs shall he placed at all 
entrances to locations where compressed gases are pro- 
duced, stored, used, or handled. 

Exception: Tke aulkmilv having jurtsdiclim~ shall be permitted 
to waive tkis requiremenl where consisle~t with sa/ely. 

4-1.2 Signs. 

(a) Signs shall not be obscured or resnoved. Signs shall 
be in English as a primary language or in symbols. 

(b) Signs prohibiting smoking or open flames within 
20 fi (6.1 m) shall be provided in areas where toxic, flam- 
mable, oxidizing, or pyrophoric gases are produced, han- 
dled, stored, or used. 

4-2 Labeling Requirements. Individual compressed gas 
odinders shall be marked or labeled in accordance with 
I)OT and OSHA requirements. 

NOTE: For intbrmation on labeling ot'compresscd and liq- 
uefied gas cylinders see CGA C-7, (;uMe Io lke l~re/~arahon c'?/" 
Pre.cauhona U" Labeling amt Marking o/comprcx~ed Ga.~ Cmltom,'~:~. 

4-3 Label Maintenance. The labels applied by the gas 
manufimturer to identify, the compressed or liquefied gas cyl- 
inder contents shall not be altered or removed by the user. 

Chapter 5 Emergency Plan 

5-1 Emergency Plan Requirements. Wherever liquefied 
or compressed gases are produced, handled, stored, or 
used an emergency response plan shall be prepared and 
updated. The plan shall be available for inspection by the 
authority having jurisdiction upon reasonable notice. The 
following iutormation shall be included in the emergency 
plan (See 29 CFR 191#.120 and 1910.1200). 

5-1.1 The type of emergency equipment  available and its 
location. 

5-1.2 A brief description of any testing or maintenance 
programs lot the available emergency equipment. 

5-1.3 An indication that hazard identification labeling is 
provided for each st(wage area. 

5-1.4 Location of posted emergency response procedures. 

5-1.5 Material safety data sheets (MSDS) shall be available 
fin all gases stored on the site. 

5-1.6 A list of responsible personnel who are designated 
aud trained to be liaison pers(mnel tor the fire department.  
These individuals shall aid the emergency responders in 
pve-emergency planning;  identifying where flammable, 
pyrophoric, oxidizing, and toxic gases are located; and 
accessing material sat?etv data sheets and shall be knowl- 
edgeable in the site emergency response procedures. 

5-1.7 A list o t the  types and quantities ofcompvessed and 
liquefied gases normally at tim facility. 

Chapter 6 Compressed Gas Cylinders 

6-1 Design and Construction. Cyl inde r s  shall be 
designed, fhbricated, tested, and marked (stamped) in 
accordance with regulations of the U.S. Department of 
Transportat ion (DO'F), Transport  Canada (TC), or the 
Rules tbr the Construction of Unfired Pressure Vessels, 
Section VIl 1, ASME Bmler & Pre.~sure l/e.,~sel Code. 

6-2 Defective Cylinders. Deflective cylinders shall be 
returned to the supplier. Suppliers shall repair tile cylinder, 
remove it tiom service, o1 dispose cot'it in an approved manner. 
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6-3 Cylinders Containing Residual Gas. Compressed 
gas cylinders having residual product shall be treated as 
full except when being examined, serviced, or refilled by a 
gas mantffacturer or distributor. 

6-4 Valve Protective Caps. Where compressed gas cylin- 
ders are designed to accept valve protective caps, the user 
shall keep such caps on compressed gas cylinders at all 
times except when being filled or connected tbr use. 

6-5 Valve Outlet Caps or Plugs. Where gastight valve 
outlet caps or plugs are provided, the user shall keep such 
devices on the valve outlet at all times except when com- 
pressed gas cylinders are 15e!ng filled or connected tbr use. 

6-6 Securing Cylinders. Compressed or liquefied gas 
cylinders in rise or in storage shall be secured to prevent 
t[mln trom falling or being knocked over. 

Exceptio.n No. 1: Compressed gas cylinders in the process qf 
examhmtio.n, setwicing, and refi[ling. 

Exception No. 2: At cyhnder filling plant~ (end distribulorC ware- 
houses, lhe t,,sttng o/c~'hnder~ shall be permilled to secure c¥lindgrs. 

6-7 Cylinder Orientation. Compressed gas o:linders shall 
be permitted to be stored and used in the horizontal position. 

6-8 Cylinders Exposed to Fire. Compressed gas cylin- 
ders exposed to fire shall not be used until they are requal- 
ified in accordance with the pressure vessel code under 
which the), were inanufactured. 

6-9 Exposure to Electrical Circuits. Compressed gas cyl- 
inders shall not be placed where they could become a part 
of an electrical circuit, 

6-10 T e m p e r a t u r e  Limits.  Compressed  gas cylinders 
shall not be exposed to temperatures  exceeding 125°F 
(38°C). Cylinders shall not be subjected to direct heating to 
increase vapor pressure. 

Exception: When c~,hnders are being refilled. 

Chapter  7 Safety Precaut ions  

7-1 Ignition Source Control. 

7-1.1 Smoking or open flames shall not be permitted 
within 20 ft (6.1 m) of any area where flammable, oxidiz- 
ing, pyrophoric, or toxic compressed gases are stored. 

7-1.2 Where a flammable gas may be ignited bv static elec- 
tricity, means shall be provided to prevent a static discharge. 

NOTE: For infin'mation on rcducing the hazards ofstatic clec- 
nicity see NFPA 77, Hecommended Practice on Static Elech'w#y. 

7-1.3 Electrical equipment  and wiring in areas where 
flammable gases are produced, stored, handled, or used 
shall be installed in accordance with the provisions of 
N FPA 70, National Electrical Code. '~ 

7-2 Fire Protection and Detection Systems. 

7-2.1 Separate rooms and areas of buildings tor use or 
storage ot  toxic or pyrophoric gases shall be protected by 

an automatic fire extinguishing system in accordance with 
NFPA 13, Slandard Jor the Installation of Sprinkler Systems, or 
NFPA 15, Slandard for Water Spray Fixed S~stems for f'ire 
Protection. 

7-2.2 A fire alarm activation stat ion or approved emer- 
gency signal device shall be installed adjacent to exit doors 
ofhuildings and outside of rooms or areas where the toxic, 
pyrophoric, or flammable gases are used or stored. Activa- 
tinn of the system shall sound a local alarm. 

7-2.3 Smoke Detection. An approved, supervised smoke- 
detection system shall be provided in rooms or areas where 
flammable, pyrophoric, and toxic gases are stored indoors. 
Activation of the detection system shall sound a local alarm. 

7-2.4 Manual alarm, emergency  signal, detection,  or 
automatic fire extinguishing systems shall be supervised by 
an approved central or remote station service or shall ini- 
tiate an audible or visual signal at a constantly attended 
on-site location. 

7-3 Standby Power. Where mechanical ventilation, treat- 
ment systems, temperature control, manual alarm, detec- 
tion, or other electrically operated systems are required by 
other provisions of this standard, such systems shall be 
connected to a standby source of power to automatically 
supply electrical power in the event of loss of power from 
the primary source. (See NFPA 70, Articles 700 and 701.) 

7-4 Compressed Gas Cabinets. Compressed gas cabinets 
shall be designed in accordance with this section. Cabinets 
shall meet the tollowing requirements. 

7-4.1 They shall be labeled on the front of the cabinet in 
red letters minimum 1 in. (2.5 m) high on contrasting 
background "HAZARDOUS-  KEEP FIRE AWAY." 

7-4.2 They shall be operated at negative pressure in rela- 
tion to the surrounding area. 

7-4.3 The',' shall be provided witb self closing limited access 
ports or noncombustible windows to give access to equipment 
controls. The average velocity of ventilation at the lace of 
access ports or windows shall be not less than 200 ft per rain 
(fpm) (60.7 m/mint with a minimmn of 150 fpm (45.7 m/mint 
at any point of the access port or window. 

7-4.4 The}, shall be provided with a treatment system to 
process all exhausted ventilation fiom the gas cabinet such 
that emissions are not a hazard to lilie. The  system shall be 
sized to treat the total capacity of the largest toxic gas cyl- 
inder at the maximum flow rate based on controls in place. 

NOTE: If toxic gas leakage is emitted to the atmosphere, 
regulations of EPA and state and local enviromnental law 
may also apply. 

7-4.5 They shall be provided with self-closing doors. 

7-4.6 They shall be constructed of not less than 12-gauge 
steel which shall be permitted to he coated to prevent 
corrosion. 

7-4.7 The,,' shall be internally sprinklered. 
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7-5 Emergency Equipment. 

7-5.1 Breathing Apparatus. When toxic compressed 
gases are produced, handled, stored, or used, a minimum 
of two self-contained breathing apparatus shall be pro- 
vided. The breathing apparatus shall be suitable tor use 
with the material and shall be located near the immediate 
area ira a location that provides safety to those expected to 
wear the apparatus. A safe area is one that is not likely to 
be immediately aftiected by the release of toxic compressed 
gases in tim area of concern. 

When the hazard presented by the gas is other than res- 
piratory, other appropriate protective equipment shall be 
provided. 

7-5.2 At least two employees who are trained in the use of 
self-contained breathing apparatus shall be available at all 
times the tacilitv is in use. 

Exception: With the approval of the authority, having jurisdic- 
lion, where a formal arrangement has been made, the requireme~ls 
of 7-5.1 a~M 7-5.2 shall be permitted to be met b~, other parties. 

Chapter  8 R e f e r e n c e d  Publ icat ions  

8-1 The tollowing documents or portions thereof are ref- 
erenced within this standard and shall be considered part 
of the requirements of this document. The edition indi- 
cated fbr each retierence is the current edition as of the 
date of the NFPA issuance of this document. 

8-1.1 NFPA Publications. National Fire Protection Asso- 
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 
02269-9101. 

NFPA 13, Standard for the h~,~tallotiot~ of Spri~kler Systems, 
1991 edition 

NFPA 15, Sta~Mard fi)r Water Spray Fixed S~,stems for Fire 
Protection, 1990 edition 

N FPA 45, Standard on b)re Protectwn for l_~tboratories U,~i~g 
Chemicals, 1991 edition 

N FPA 50A, Standard for Gaseou,s Hs'drogen Systems at Con- 
sumer Sites, 1989 edition 

NFPA 51, Standard for the Destgn and ln slallatm~ of 
O:~vgen-Fuel Ga,s Systems for Welding, Cutting, and Allied Pro- 
cesses, 1992 edition 

NFPA 58, Standard for the Storage and Handling of Lique- 
fied Petroleum Gases, 1992 edition 

NFPA 70, National Electrical Code, 1993 edition 

N FPA 80, Standard for Fire Doors and Fire Windows, 1992 
edition 

NFPA 704, Standard ~Svstem /br the Identification of the Fire 
Hazards of Materials, 1990 edition 

8-1.2 Other Publications. 

8-1.2.1 Government Publications.  U.S. Governmen t  
Printing Office, 71(1 N. Capitol St., NW Washington, DC 
20401. 

' Code of Federal Regulations, Title 49, Parts 171-192 and 
Parts 393 and 397. (Also available from the Association of 
American Railroads, American Raihoads Bldg., 1920 L St. 
NW, Washington,  DC 20036 and American Truck ing  
Assns., Inc., 2201 Mill Rd., Mexandria, VA 22314.) 

29 CFR 1910.120 and 1910.1200 

8-1.2.2 ASME Publication. American Society of Mechan- 
ical Engineers, 345 East 47th St., New York, NY 10017. 

"Rules for the Construction of Untired Pressure Ves- 
sels," Section VIII,  Division 1, ASME Boiler & Pressure Ves- 
sel Code, 1986, and all addenda and errata thru 1988 

8-1.2.3 AIHA Publication. American Industrial Hygiene 
Association, P.O. Box 8390, 345 White Pond Rd., Akron, 
OH 44320. 

Odor 77nesholds for Chemicals wtlh Establi,~hed Occupational 
Health Standards 

8-1.2.4 Transport Canada Publication. Transport  Can- 
ada, Transport  Canada Building, Place deVille Tower C, 
21st Floor, Ottawa, ON K1A ON5 Canada. 

Tran,~porlalio~ of Dangerous Goods 

A p p e n d i x  A 

Tlus Appendix is m~t a part c¢ the requirements of this NFPA docu- 
ment, but 1.~ mchMed for mfimnation purpo.~e.~ only. 

A-l-l.2(e) In developing the standard, the committee did 
not consider applicability to portable containers of cryo- 
genic liquids. The committee intends to expand the docu- 
ment in tuture editions to cover these containers. 

A-2-1.5 See Figure A-2-1.5. 

A-3-3 Health 3 Storage Requirements. For chlorine cyl- 
inders, a kit specified by the Chlorine Institute, lnc. is 
available for this propose. 

A-3-4 Leakage Mitigation. The requirement  fbr a gas 
cabinet connected to a treatment system is an appropriate 
requirement at users' locations tot handling leaking toxic 
gas cylinders containing gases with a health hazard rating 
of 4. User locations incorporate cylinders both in storage 
and in use, where the potential ior leaks is greater than at 
gas nmnufacturers and distributors storage locations lot 
these gases. 

At gas manufacturers'  locations the handling of these 
gases is their main business, and the employees are thor- 
oughly trained in the properties and emergency handling 
of these products. In tact, the majority of these locations 
actually house gas suppliers' emergency response teams 
who respond to emergencies at users' locations. 
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Nonflammable 
No separation 
required 

Toxic 

2 O f t . ~ ~  , <  2Oft* ~ l  I 

Pyropho[ie 

*May be reduced without limit when separated by a barrier of 
noncombustible materials at least 5 ft high having a fire resistant rating of 
at least 1/2 hour. 

Figure A-2-1.5 Separation of gas cylinders by hazard. 

At these locations, based on the lower risk of  leaks and 
the m o r e  highly t ra ined e m e r g e n c y  response  personnel ,  it 
is app rop r i a t e  to allow a con t a inmen t  device and o the r  
e q u i p m e n t  to be used in lieu of  a gas cabinet  and t r ea tmen t  
system to hand le  leaking toxic gas cylinders.  With the per-  
sonnel  on site capable of  min imiz ing  and control l ing the 
initial stages of  a leak f rom a site capable of  min imiz ing  and 
control l ing the initial stages of  a leak f rom a cyl inder  in 
storage, the proximi ty  of  a con t a inmen t  device within up to 
two hours  f rom a s torage  locat ion is cons ide red  to be 
readily available because most  leakage rates are  low and 
con t inue  for many  hours .  

A p p e n d i x  B R e f e r e n c e d  P u b l i c a t i o n s  

B-1 T h e  following documen t s  or  por t ions  t he reo f  are  ref- 
e renced  within this s tandard  for informat ional  purposes  
only and thus are  not  cons idered  par t  o f  the r equ i r emen t s  
of  this document .  T h e  edi t ion indicated for each re fe rence  
is the cu r ren t  edi t ion as of  the date  of  the NFPA issuance 
of  this documen t .  

B-I.I  NFPA Publications.  National  Fire Protect ion Asso- 
ciation, 1 Ba t te rymarch  Park, P.O. Box 9101, Quincy,  MA 
02269-9101. 

NFPA 50, Standard for Bulk Oxygen Systems at Consumer 
Sites, 1990 edi t ion 

NFPA 50A, Standard ]or Gaseous Hydrogen Systems at Con- 
sumer Sites, 1989 edi t ion 

N F P A  51, Standard for the Design and Installation of 
Oxvgen-F'uel Cas Systems for Welding, Cutting, and Allied Pro- 
cesses, 1992 edit ion 

N F P A  52, Standard .[or Compressed Natural Gas (CNG) 
Vehicular Fuel Systems, 1992 edi t ion 

NFPA 58, Standard Jbr the Storage and Handling of Lique- 
fied Petroleum Gases, 1992 edit ion 

NFPA 77, Recommended Practice on Static Electricity, 1988 
edit ion 

NFPA 99, Standard for Health Care Facilities, 1993 edi t ion 

B-1.2 Other Publications.  

B-1.2,1 CGA Publications.  Compres sed  Gas Association, 
Inc., 1235 Jef ferson  Davis Highway,  Arl ington,  VA 22202. 

CGA P-1 1991, Safe Handling of Compressed Gmes in Containe~:~ 

CGA C-7 1983, Guide to the Preparation of Precautionary 
Labeling a'nd Marking of Compressed Gas Containers 

B-1.2.2 U.S, Government  P u b l i c a t i o n s . .  U.S. Gove rn -  
men t  Pr int ing Office, 710 N. Capitol  St. NW Washington,  
DC 20401. 

Code of Federal Regulations, Title 49, Parts 100-179, 171- 
192. and Parts 393 and 397. (Mso available fi'om the Associa- 
tion of  American Railroads, American Railroads Bldg., 1920 
L St. N.W., Washington, DC 20036 and American Trucking  
Assns., Inc., 2201 Mill Rd., Alexandria,  VA 22314.) 

29 CFR 1910.120 and 1910.1200 
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